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1. MecTo nucuuniauabl B crpykrype OIIOII
Huctummaa B1.B.0S «Onekrponunamukay otHocutcss k yactu OIIOIl cmenmansHOocT 10.05.02

«MudopmanmionHass 0€30MaCHOCTh TEICKOMMYHUKAIIMOHHBIX CHCTEM», (QOpMHUpYyeMOW ydaCTHUKAMU

00pa3oBaTebHbIX OTHOIICHU.

Ne MecTo ICHUNIUHBI B y4€0HOM CTanaapTHBIA TEKCT AJI51 aBTOMATHYECKOT0
Bapu J1aHe o0pa3oBaTeIbHOM 3anoJiHeHus1 B KoHcTpykTope PII/{
aHTa NPOrpamMMbl
2 brmox 1. Jducturumnel (Moxynu) | Aucuumnuaa b1.B.05S «DnekTpoaunHaMukay OTHOCUTCS
YacTs, dbopmupyemas | k qucturmuHaM yactu OOIT cnenmansaocT 10.05.02
ydacTHUKaMu  oOpaszoBarenbHbIX | «MHDOpManmonHas 6e30macHOCTh
OTHOIIECHUH TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMY, (HOpMUPYEMOI
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH

2. [lnanupyemble pe3yJbTaThl 00yUYeHUsI M0 JUCHUIJINHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yJibTaTaMi 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU U HHINKATOPAMH
JOCTHKEHUS] KOMIIETeH M)

paspabamuvleams cpedcmea
3auumol U pearu308bl8anms
anzopummsl 00pabomKu
ungopmayuu 8
becnpo8ooHbIX cucmemax
c6s13U

@yHKkyuonuposanus 6ecnpo8ooOHsIX

cucmem ceA3u, OCHOBHbLE

xapakmepucmuku u nokaszameniu

agppexmusnocmu cpedcms
3auumsl - 0ecnpoBoOHbIX  cucmem
c6s131

IIK-3.2:  VYmeem obecneuusamo
PAYUOHATILHBLL 8bIOOD dNIeMEHMHOU
basvl npu  npoeKmupo8aHuU

yempoucme U cucmem  3aujunivl
0ecnpoBoOHbIX cucmem 63U, d

maxaice UcnoabL308ams
cmanoapmuvle Memoovl u
cpeocmea nPOEeKMUpOBanUs

yugposvix Y308 u YCmMpoucme
0OecnposoOHbIX cUCTeM CBA3U

ceolicmea INEKMPOMACHUNMHBIX
nozzeit, OCHOBHble YypAd6HEeHUs U

NnoHAMUA 3Jl€Kmp00MHaMMKM,
cpanuyunsvle ycuosust ons
maHceHYyUuailbHblx u
HOPMAIbHbIX KOMNOHeHMm
6EKMopoes noJii HA
npOuS’@OﬂbHOﬁ noeepxHocmu,
cnocobul OnucaHus

nepemenHblx

NEKMPOMASHUMHBIX nozei,
K6A3UCTNAYUOHAPHBIX
npoyeccos, 3aKOHbI
pacnpocmpanenus  60iH 8
CIJIOWHBIX cpedax

IIK-3.2: Vmeem npumensmo
Memoobl HAYYHbIX
ucciedo8anull 8
npogheccuonanrbHoll
OesmenbHOCmu,
anamzuposamey  (pusuuecKkue
aeneHuss U npoyeccvl  OJis
dopmanusayuu  u  pewrenus

3a0a4 INeKMpPOOUHAMUKY

dopmupyemble Ilnanupyemble pe3yJbTaTbl 00yYeHHs 0 AUCHHUILINHE HanmeHoBanue
KOMIeTeHIUH (KOf, (Mo0IyJ110), B COOTBETCTBHHU C HHAHKATOPOM J0CTHKEHUS OLICHOYHOI0 CPeACTBa
coliepKaHue KOMIIeTeHIIHH
KOMIICTCHIIHN ) NupukaTop 1ocTukeHUus Pe3yabTaThl 00yueHUs1
KOMIIeTeHIIUH N0 JUCHMILIHHE
(xox, conep)kaHre UHANKATOPA)
IIK-3: Cnocoben IIK-3.1: 3naem ocnoewl |I1K-3.1: 3naem obwue | KOLIOK8UYM,

cobeceodosanue, 3aoaua




3. CTpyKTypa M coJepkaHue TUCUUIIMHBI

3.1. TpynoeMKoOCTh JUCHMILIIHHBI

ouyHas popMa | OYHO-3204YHASI | 320YHASA
00y4eHus dpopma dopma
o0y4eHust o0y4eHust

O0mas Tpy10eMKOCTh 53ET ___3ET ___3ET

YacoB 1o yueOHOMY IJIAHY 180

B TOM 4HCJIe

ay/INTOPHbIE 3aHATUS (KOHTAKTHAS

pabora):

- 3aHATHS JEeKIMOHHOTO0 THUIA 48

- 3aHSITHSI CEMHHAPCKOI0 THIA 32

( mpakTHYecKue 3aHATHSA /

JadopaTopHbie padoThl)

caMoCTOsITe/IbHasA padoTa 53

KCP 2

IIpomexyTouHas aTTecTanus — 45

IK3aMeH/3a4ueT IK3aMeH

3.2. ConepxaHue QUCIHUIINHEI

(cmpykmypupogaHnnoe no memam (paszoenam) ¢ yKkazanuem omeeoeHHo20 Ha HUX KOIU4ecmed

aAKAO0eMUYeCKUX Yacos8 U 6UObl Y4eOHbIX 3AHAMULL)

HaumeHnoBaHue u Bcero B ToMm uncne
KpaTKoe coJepkaHue (4acsr) KonrakTHas padora (padora BO
pa3zesioB 1 TeM B3aHMO/IeliCTBHM € MpenoJaBarejieM), 4achbl
JHMCIUIINHBI, U3 HUX g
@ L
. = s 3
(opma npomekyTOUHOM < = = >
= ®
aTTecTanuu 1mno = = = s =
AUCHUTIIMHE s o E - 2 3
= ) = s ©
S Z 2 3 = 3
= (5] =) m R E
= = =" R = =
= S =« = = 5 =
= = = = = o
® = ® = ® S S 5
= X = S = 5 =
® O < o ® < ©
N B IR n B O o
1. Beenenue 6 2 1 3 3
2. OCHOBHBIE YpaBHEHHS
MaKpOCKOITNYECKON
2
ANEKTPOAMHAMUKH U 001ITHE 6 2 4
CBOICTBA
AJIIEKTPOMATHUTHBIX MOJIEH
3. DrekTpocTaTuka 36 14 8 22 14




4. TlocTosiHHBIE TOKU 9) 2 1 3 4
5. Maraurocraruka 20 8 4 12 8
6. IlepeMeHHbIC

3JICKTPOMArHUTHBIC TTOJISL. 8 : 4 4
OO61iee onucanue

7. DIEeKTpOJMHAMUKA

KBa3UCTallMOHAPHBIX 12 4 4 8 4
POIIECCOB

8. BoiHBI B 0JTHOPOTHBIX 12 4 4 8 4
cpenax

9. BoJIHBI B HEOTHOPOTHBIX 13 4 5 9 4
U30TPOITHBIX Cpesiax

10. UzmydeHue 3aqaHHBIX

MCTOUHHKOB B § 13 4 5 9 4
0e3rpaHU4YHON OJJTHOPOIHOM

U30TPOITHOM Cpeie

Hroro: 133 48 32 80 53

Coneprkanue pa3ienoB AUCITUTUIHHBL:

Pasoen 1. Bseoenue

1.1. OcHoBHbBIE »ATambl pa3BUTUS TEOPUU IJIEKTPOMArHuTHOro mojs. OOwumi xapakrep
IIOCTPOEHHUS YUTAEMOTO Kypca.

1.2. DneMeHThl BEKTOPHOTO M TEH30PHOI0 MCUYHMCICHMs (KpaTKas CBOJKA OCHOBHBIX (hopMyn u
nousATuil). CkanspHble, BEKTOPHbIE M TEH30pHbIE BelMUUHBL. [Juddepennuanbable onepanun nepBoro
U BTOporo mnopsaakoB. JuddepeHunanbHO-BEKTOPHbIE TOXAECTBA. VHTErpajgbHble TEOPEMBI.
KpuBosmHelHHBIE CUCTEMBI KOOPAUHAT.

Pazoen 2. OcHnosHnvie ypaeneHus MaKpoOCKONUYECKOU 21eKMPOOUHAMUKU U 00wue ce8olicmed
INEeKMPOMASHUMHBIX NOJeU

2.1. VYpaBHenus MakcBemia B nuddepeHanibHOil U HMHTErpajgbHOW (opmax ais MoJieH,
3aps0B M TOKOB B BakyyMme. lIoHATHE HampspKEHHOCTEHW SJIEKTPUYECKOTO M MAarHUTHOTO IOJIEH,
IUIOTHOCTE TOKa M 3apsafa. [locTynaTel, CBS3BIBAIOIIME DJIEKTPOMAarHUTHBIE SIBICHHUA C
MEXaHUYECKUMH (BBIpOKEHMsI JJs IUIOTHOCTH OSHepruu mnonsg u cuisl JlopeHua). Ilpenenst
IPUMEHUMOCTH YPaBHEHHUH KJIACCUYECKON DJIEKTPOINHAMUKH.

2.2. Makpockonuueckue ypaBHeHHs MakcBemna (B AuddepeHInaabHO U HMHTErpaibHON
dopMax) /Ui MoJig B MaTepUATIbHOM cpesie Kak pe3yibTaT YCPEeAHEHUS] MUKPOCKOIMYECKUX ypaBHEHUN
KJIACCUYECKOM  DJIEKTPOHHOW  Teopuu. [loHATHE  BEKTOPOB  CpPEIHUX  MaKpPOCKOMUYECKHX
HaIPSKEHHOCTEN JIEKTPUYECKOTO U MAarHUTHOTO IOJIEH, 3JIEKTPUYECKON U MarHUTHOW NOJIApU3AINU
Y MHIYKLUH.

2.3. MarepuanpHple ypaBHEHHUs U1 DPA3IMUHBIX cperd. JludnexkTpuueckas W MarHUTHas
IIPOHUIIAEMOCTH, MPOBOAUMOCTb. CTOpOHHME UCTOYHUKU. [[oHATHE BpEMEHHON U MPOCTPAaHCTBEHHOMN
mucnepcun. Tok U nonsipu3anus Kak pe3yiabTaT BO3ACUCTBUS MOJIEH Ha Cpelly M KaK UCTOYHUK ITHX
TIOJIEH.

2.4. I'pannuHble YCJIOBHUS ISl TAHT€HIUAIBHBIX U HOPMAJIbHBIX KOMIIOHEHT BEKTOPOB IOJIS Ha
IIPOU3BOJIHLHON MOBEPXHOCTH. [IOHATHE MOBEPXHOCTHBIX 3aps/I0B U TOKOB.

2.5. BaxHeiimue obuiue cBoiicTBa ypaBHeHUN MakcBeiuia U ux pemeHuil. Ckansipbl, BEKTOPbHI U
IICEBJIOBEKTOPBl B YypaBHEHMsIX MakcBemia. JIMHEMHOCTh YpaBHEHHW WM IMPUHLUIT CYNEPIIO3UIINU
pemeHunii. OGpaTUMOCTh ypaBHEHUH BO BpeMeHH. lIpuHIMI mepecTaHOBOYHOM JBONCTBEHHOCTH U
MarHUTHBIE UCTOUYHUKH.



2.6. 3aKoHBI COXpaHEHHMs, CIEAYIOIIME W3 ypaBHEHMH MakcBeiuia. 3aKOH COXpaHEHMs 3apsaia
(YpaBHEHHE HETIPEPHIBHOCTH). 3aKOH coxpaHeHus sHeprun (Teopema [loitaTrara). BekTop [loitHTHHTA
U MOHSTHE NOTOKA 3JIEKTPOMArHUTHOM SHepruu. [IMOTHOCTh 371€KTPOMAarHUTHOM SHEPTUU B cpezie Oe3
mucnepcuu.  JxoyneBbl  motepu. 3aKOH  COXpaHeHHMs ~ uMmyibca. [loHsATHE  MIOTHOCTH
AIEKTPOMArHUTHOTO UMITYJIbCA U TeH30pa HATSLKEHUH IS TIOJISL B BaKyyMe.

2.7. Teopema eIMHCTBEHHOCTH pEIEHUS ypaBHEHHMH MakcBeiia Impu 3aJlaHHBIX HAyallbHBIX U
TPaHUYHBIX YCIOBUSX.

2.8. Kmaccudukanust OCHOBHBIX THIIOB 3JEKTPOMAarHUTHBIX SIBICHUH: 3JIEKTPOCTATHKA,
TOKOCTaTHKa, MAarHUTOCTaTHKa, KBa3WUCTALMOHAPHBIE IPOLIECCH, OBICTpONEpeMEHHbIC (BOJIHOBBIC)
MOJIS.

Paszoen 3. Dnekmpocmamuxa

3.1. YpaBHeHus snekTpocrarudeckoro noss. CkansgpHblid noTeHuan. YpaBHenus [lyaccona u
Jlannaca. I'pannyHbIe yCIOBUS AJIs MOTEHIIMAIA HAa TOBEPXHOCTSAX MPOBOJTHUKOB U IUIIEKTPUKOB.

3.2. Hekortopsie oOmmme TEOpeMbl JJIEKTPOCTATUKU. TeopemMa eAMHCTBEHHOCTH pEIICHUSI.
Teopema o MHHMMyME M MakcuMyMe noTeHuuana. Teopema HWphHioy. Teopema B3aUMHOCTH.
Knaccudukanus 3a1a4 31€KTpOCTATHKH, IPSIMBIE U 00paTHBIE 331a4H.

3.3. Ilpsimast 3aaua >JMEKTPOCTATUKHU JUIsl Oe3rpaHUYHON OAHOPOAHON cpeabl. DyHkuus [ puHa.
O6mee pemenue ypaBuenus [lyaccona. Ilorenunan npoctoro u ABoiHOrO0 cios. [lose npon3BoapHOM
CUCTEMBI 3apsiioB Ha OOJBIIOM pAcCTOSHUU OT Hee. PaznoxkeHwe Mo MyJIbTHHONAM. JMMONBHBIM
MOMEHT.

3.4. Metoapl pemieHus MOpsAMOW 3aauyd MpPU HATUYUM TPOBOJHUKOB M HEOJHOPOIHBIX
JTURIIEKTPUKOB (KpaeBble 3a7aun).

a) KoHCTpyKTHBHBIE METOABI: METAUIM3ALUS HKBUIOTEHIMAIBHBIX IMOBEPXHOCTEH; METO[
M300paXKEHUIT; METO/1 3aIIOIHEHUS JTUJIEKTPUKOM.

6) Meron pa3neneHus epeMeHHbIX. 3a/1aya O JUJIEKTPUYECKOM LIape B OJHOPOJHOM BHEIIHEM
noJe.

B) [loHsiTHE 0 MeTOIE MHBEPCUH, METOIe KOH(OPMHBIX ITPe0Opa30BaHUM, METO/IE BO3MYILICHHH.

3.5. O6parHas 3a1a4a HMEeKTPOCTATUKH.

3.6. JluckpeTHoe oOmMCaHUE SJIEKTPOCTATUYECKUX cHcTeM. JIMHEHHbIE COOTHOILEHUS MEXIY
3apsaamMH ¥ MOTEHIIMalaMy MPOBOJIHUKOB. CBOMCTBA MOTEHIIMATBHBIX U EMKOCTHBIX KOO (PUITUEHTOB.
[TonATHE €MKOCTH. DIEKTPOCTATHYECKHE LISTTH.

3.7. DuHeprust snekTpocTaruueckoro mnois. [lpencraBienue B BUIE HHTErpaia Mo 0O0JacTH
UCTOYHUKOB. COOCTBEHHAsI M B3aMMHAsl SHEPTHS PA3IUYHBIX MMOJACUCTEM. DHEPTHUs B3aUMOJICHCTBUS
BHEIITHETO TIOJSI C TOYEYHBIM 3apsAAOoM M TOYECYHBIM JHIIONIEM. DHEPTUs CHUCTEMBI NPOBOJIHUKOB.
Teopema TomMcoHa 0 MUHUMYME 3JIEKTPOCTaTUYECKOM SHEPTHH.

3.8. Cuibl B 3J€KTPOCTATHUECKOM MoOJie. DHEPreTHYECKUil MeToJl pacuera OOOOIIEHHBIX CHIL
CBsi3p MeXJy Bapualueil SHeprud U paboOTON CTOPOHHUX CHUJI B CHCTEME MPOBOJHHKOB C
MOCTOSTHHBIMHU 3apsIaMH WM TOCTOSTHHBIMU MTOTeHIIManamMu. CHIIbI, TEHCTBYIONINE Ha 3apsii U JUTOTb
BO BHEIIHEM I10JIe; MOMEHT CHWJI, JCUCTBYIOIIMX HA JUMOJIb. [ITOTHOCTH CHIIBI, NEHCTBYOIIEH Ha
MIOBEPXHOCTH MPOBOJHUKA. OOBEMHAS TUIOTHOCTH CHIIBI B KHJIKOM JIUDJIEKTPHKE.

Pasoen 4. Ilocmosannvie moxu

YpaBHEHUS TEOpPHH TIIOCTOSHHBIX TOKOB B MPOBOIAIICH cpene. [’ paHWYHBIE YCIOBUS IS
IUIOTHOCTHU ToKa. [loHsATHE MaeambHOro 3JeKTpoa U UieanbHOro u3oistopa. dopmanabHas aHAJIOTHS C
JNEKTPOCTATUKOW; TPUMEPHI €€ UCHONb30BaHUS [UIsl peIIeHHs] TOKOBBIX 3amad. [lonstue
conpotusnenus. 3akoH Jxoyns-JIenna. Toku B KBa3WIMHEHHBIX IPOBOJAHUKAX. 3akoHbI Kupxroda.

Pasoen 5. Maenumocmamuxka



5.1. YpaBHeHus1, ONUCHIBAIOIIME MAarHUTHOE MOJI€ TOCTOSHHBIX TOKOB. BEKTOpHBIN moTeHuuar.
YpaBHEHUE 1711 BEKTOPHOTO MOTEHIMAIa B OJHOPOIHOM cpefie U ero pemeHue. 3akoH buo-Casapa.

5.2. Tlome mpOW3BOIBHOM CHCTEMBI TOKOB Ha OOJBIIOM PAaCCTOSHUM OT Hee. MarHWUTHBIN
JTUTONBHBIN MOMEHT. [losie MarHuTHOrO TUMOIS.

5.3. CxanspHblil MOTEHIMA] MArHUTHOTO TMOJS. AHAJOTUS MEXIY MarHUTOCTaTUYECKHUMH U
AJIEKTPOCTATUYECKUMHU TMOJISIMU KaK MPOSIBJICHUE MPUHIIUIA IBOUCTBEHHOCTH.

5.4. Ilons, co3naBaeMble HAMarHMYEHHBIMU  TeJaMUA. 3aMEHAa  HAaMarHWUYEHHOCTH
HKBUBAJICHTHBIMH JIEKTPUYECKUMH TOKAMH WJIM MATHUTHBIMU 3apsIaMU.

5.5. DHeprust u cuiabl B MarHUTHOM moJje. [lpencraBnenue sHepruv B BUJE HHTErpajia Mo
00JacTH MCTOYHUKOB. DHEPrusi CUCTEMbl KBa3WJIMHEHHBIX TOKOB. Koa(QpHUIIMEHTH cCaMOMHIYKIIUN U
B3aUMHON MHAyKUuu. Cuna, IeMCTBYIOIIAs HA 3JEMEHT KBAa3WJIMHEMHOro KOHTypa ¢ TokoM. Cuna u
BpalllalolMii MOMEHT, NEHCTBYIONME HA MAarHUTHBIM Aumoib. [110THOCTE 0OBEMHOI CHIIBI M TEH30D
HATSHKEHUI MarHUTHOTO TOJIS B Cpejie.

Pasoen 6. Ilepemennvie snekmpomaznumusie noasi. Oouee onucanue

6.1. OnMcanne NePEeMEHHOTO IEKTPOMArHUTHOTO MO B o0meM ciaydae. Jnddepennuansasie
YpaBHEHUsI BTOPOTO MOPSIKA JJI AJICKTPOMAarHUTHBIX mojed. Onucanue ¢ MoMOIIbI0 MOTEHIIUATIOB.
VYcnosue kanubpoBku Jlopenua. BoiaHoBsie ypaBHeHus 1is noTeHuano. Bekrop ['epia. MaruutHeie
MOTEHIUAIBI.

6.2. T'apmonmueckue mnpouecchl. KomriiekcHas 3amuch mosied W ypaBHeHud Makcsesia.
KommuiekcHast nusnexTpudeckass NpOHUIAeMOCTh. CBS3b KOMIUIEKCHBIX IMOJIEH C TOTEHIUAIaMU.
KommekcHas teopema IloitnTuHra. Teopema eIMHCTBEHHOCTH pellieHUs ypaBHeHUH MakcBenna ams
TapMOHUYECKHX TOJIEH.

Paszoen 7. Onexmpoounamuxa KeasucmayuoHapHulx npoyeccos

7.1. KBa3zucraumoHapHble IpoLIECCHl B NPOBOAAIIMX cpefax. PacmpeneneHue nepeMEHHbIX
MOJIEH W TOKOB B IIPOBOJIAIIEM modynpocTpancTBe. CkuH-3¢dekT. ['pannynsie ycioBus JleoHToBHuUA.
DHepreTUYecKrne COOTHOIIEHUS TIPH CKUH-3(DPeKTe.

7.2. KBa3ucrauMoOHapHble TMpPOLECChl B KBA3WJIMHEHHBIX LEMSIX C COCPEIOTOYEHHBIMU
napaMeTpamMu. Bo3MOXXHOCTh TpeHeOpexeHHs 3ama3/blBaHUEM Tepefaud B3auMOJCHCTBUS U
BbIJIETICHHE 30HBI KBa3UCTAaTUKU. 3akoHbI Kupxroda amns neneit ¢ nepeMeHHbBIMU TOKaMHU.

Pa3zoen 8. Bonnwl 6 00HopoOHbIX cpedax

8.1. OgHOpOoHbIE U HEOAHOPOJHBIE IMJIOCKHE BOJHBI B HEIMOTJIOLIAIOUIEH M30TPOMHOM Cpene.
OpueHTanys BEKTOPOB JJIEKTPUYECKOTO W MArHUTHOTO ToJiA. JIucmepcMOHHOE COOTHOIICHHE.
[Monsipu3zaniust BOJIHBI, JUIMHA BOJHBI, (pa3oBas CKOPOCTh, XapaKTEPUCTUUECKUN MMIIEIaHC (BOJHOBOE
conpotubiieHre). [ITOTHOCTh MOTOKA SHEPTHH B IJIOCKOM BoiHE. [I0CKME BOJIHBI B MOTJIOMIAIOIICH
cpeze.

8.2. HeopHoponHas miockas BOJIHA KaK CYNEPHNO3ULIUS JBYX OJHOPOJHBIX IIJIOCKUX BOJH.
[Monspuzanus mons B Takoil BOJHE, JUIMHA BOJHBI, (Da3oBas CKOPOCTh, MOMEPEYHBIN BOTHOBOM
MMIIE€JIAaHC, TUIOTHOCTh TOTOKA SHEPTHUU.

8.3. DneKkTpoMarHuTHBIA BOJIHOBOM My4oK. [IpencraBienne B BUae Cynepro3uiMi OJHOPOIHBIX
IUIOCKUX BOJH. MasoyrioBoe (mapakcuaibHOE) NpUOIMKEeHHe (KBAa3MONTHYECKUH IydoK). 30Ha
T€OMETPUUYECKON ONTUKH (TTPOKEKTOpHAs 30HAa). 30Ha Ppenens u qudPy3noHHas 30Ha.

8.4. M3orpomHble cpenpl ¢ BpeMeHHOM gucnepcueil. CBsA3b MeXAy HWHAYKIUEH W
HaIpPSHKEHHOCTHIO T0JIs1. KBa3MMOHOXpOMAaTHYECKHE TIPOIIECChl. DHEPTUs MOHOXPOMATHYECKOTO TTOJIS
B CpeJlle C BpEMEHHOM aucnepcueid. PacmpocTpaHeHne MMIYJIbCHOTO CUTHANIA B CPEAE C BPEMEHHOM
mucnepcueit. ['pymmoBasi CKOpocTh M CKOPOCTh dHepruu. uddy3rnoHHOe ypaBHEHUE IS OTHOArOIIeH
uMItynbca. PacruibiBanre uMnysbca.

Pa3zoen 9. Bonnvl 8 HeOOHOPOOHBIX UZOMPONHBIX CPEOAX



9.1. OtrpaxkeHue M NPETOMIICHHE IUIOCKMX BOJIH Ha IJIOCKOM TpaHMIle pas3fena ABYX Cpexd
(popmynsr  Dpenens). HopmanbHoe mnanenuwe. Bripakenue kodpduiimeHTa OTpaxkeHUs depes
MoTepeyHble BOJIHOBBIE uMIenaHchl. dopmyna mnepecuera umnenanca. lVcmosnb3oBanue ee ans
OThICKaHUsl Kod(duimenTa oTpaxkeHHsl OT IJIOCKOMApauIeNbHON MiiacTUHKU. HakioHHoe maaeHue.
VYron bproctepa. [lonHoe BHyTpeHHee oTpakeHHe. BO3HMKHOBEHHE HEOJAHOPOIHBIX IUIOCKUX BOJIH
MIpHU MOJHOM OTpaxeHuu. OTpa’keHHUe OT XOPOILO MPOBOASAIIECH MOBEPXHOCTH U yciioBHe JIeoHTOBUYA.

Paszoen 10. Uznyuenue 3a0anHblx UCMOYHUKOB 8 De32PAHUYHOU 0OHOPOOHOL U30MPONHOU cpede.

10.1. ®yskmus [puna wu oOmiee pemieHHe HEOAHOPOJHOTO BOJHOBOTO  ypaBHEHHUS.
[IpencraBneHre MOTCHIIMAIOB B BUIC HHTETPAJIOB IO 0OJIACTH UCTOYHUKOB. Y CIIOBUE H3ITYICHHUS.

10.2. Ilpocretimas u3aydaromas CUCTEMa - 3JIEMEHTAPHBIN AJCKTPUUYCCKUNA BUOpATOp (AMIOIB
['epua). OO1iee BeIpakeHHe ISl OIS U3JIy4eHUsl, CTPYKTypa Mojsl B KBa3UCTaTUYECKOW U BOJHOBOM
30Hax. J[uarpaMma HanpaBJIEHHOCTH; COMPOTHUBIICHUE U3TYyUCHHUS.

10.3. OOmee mnpeacTaBieHHWE IO HW3JIYYCHHUS TPOU3BOJIBHOW CHUCTEMBI  3a/IaHHBIX
rapMOHMYECKUX TOKOB B JajbHEH 30HE. OCHOBHBIE XapaKTEPUCTUKU HAMPABICHHOCTH H3JTydaromen
CHUCTEMBI.

[TpakTHdeckue 3aHATHs (CEMUHAPCKHUE 3aHATHS /I1a0opaTOpHBbIC PabOThI) OPraHU3YIOTCS, B TOM
guciie B (popMe MPaKTHYECKOH IMMOATOTOBKH, KOTOpas IMpeayCMaTpUBAET y4acTHE OOYydYaIolUuXCsl B
BBIMIOJTHEHUH  OTJEJBHBIX JJIEMEHTOB paboT, CBs3aHHBIX ¢ Oyaymeld mnpodeccruoHanbHOU
JESITEIbHOCTBIO.

[TpakTHyeckas MoAroTOBKa MpeaycMaTpUBAET:

P3.360p THUIIOBBIX 3aJia4, PCIICHHUC IMPUKIAAHBIX 3aJa4 B TIPpYIINC WU HWHAUBUAYAJIBHO, KOHTPOJIb

CaMOCTOSITENIbHOW PaboThI 00yUaromuxcst B (hopMe MPOBEPKHU JTOMAITHUX 331aHUH.

Ha mpoBenenne mnpakTHuecKuX 3aHATHH (CEMMHAPCKUX 3aHATHH /1a0opaTOpHBIX paboT) B dopme

MPaKTUYECKON MOATOTOBKY OTBOAUTCS 32 d.
[TpakTHyeckas MOArOTOBKA HallpaBiieHa HAa (OPMUPOBAHUE U PA3BUTHE:
- IPaKTUYECKUX HABBIKOB B COOTBETCTBUU ¢ Tipoduiem OI1:
- mpuMeHeHue (yHIAMEHTAIbHBIX 3HAHHM, MOJYYEHHBIX B OOJAacTH MaTeMaTHUeCKuX W (WiIn)
€CTECTBEHHBIX HayK;
- CO3/laHWe, aHaIU3 W pealu3alus HOBBIX KOMIBIOTEPHBIX MOJIEJIeil B COBPEMEHHOM
€CTECTBO3HAHUH TEXHUKE, SKOHOMUKE U YIIPABICHUHU.
- KOMIICTCHITUI:
[1K-3 - Crocoben pa3pabaThiBaTh CPEICTBA 3AIIUTHl U PEaTH30BHIBATh aJITOPUTMBI 00paOOTKH
uH(pOopMaIuu B OECIIPOBOIHBIX CHCTEMaX CBSI3U.

TCKYHIHﬁ KOHTPOJIb YCIICBACMOCTU PCAIU3YCTCA B paMKax: 3aHATHH CCMHUHApPCKOI'0 THIIA,
I'pYIIIOBBIX KOHCYHLT&HHﬁ, HHIAUBUAYAJIbHBIX KOHcyHBTaHHﬁ.

4. YuyeOHO-MeTOANMYECKOE 00ecieYeHHe CaMOCTOSITeIbHOI PadoThl 00y4aroIuxcs

KOHTpOJ’IBHI)Ie BOIIPOCBI W 3aJaHWAd I HOPOBCACHUSA TCKYHIECro KOHTPOJIA U HpOMe)KyTOqHOﬁ

aTTECTallH 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBECACHEI B II. 5.2.



5. @oHA OIEHOYHBIX CPEACTB /IS MPOMEKYTOYHOI aTTECTAIMH MO JAUCHUILUINHE (MOIYJIIO),

BKJIIOYAIOIINMA:

5.1. Onucanue mKan OIcHUBaHUS PE3YIbTATOB O6y‘ICHHH 1O JUCLHMIIIIMHE

YpoBens Ixaja oueHuBaHusA cGOPMHPOBAHHOCTH KOMIIETEHIUI
copmuposa
HHOCTH 10X0 HEY/I0BJIETB | Y/I0BJIETBOP xopomo O4YeHb OO NPEBOCXOAH
KOMIIETeHIH OpUTEJILHO UTEJLHO XOpo1LIo 0
i
(uHauKaTopa
AOCTHRCHUS HE 3aYTEHO 3aUTCHO
KOMIETeH U
i)
OtcyrctBHE | YpOBEHb MunumansH | YpoBeHb YpoBeHb YpoBeHb Yposenb
3HAHUHI 3HAHUHU 0 3HaHUH B 3HaHUH B 3HaHUH B 3HaHUH B
TEOPETHYECK | HIDKE TOITyCTUMBIH | o0Bbeme, o0BeEME, o0BeEME, o0beME,
oro MHHUMAJIbH | YPOBEHb COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBY | HPEBBIIIAIO
Marepuana. | bIX 3HAHHH. eM emM 0IIEM eM
TpeboBanuii. | JomyiieHo nporpamme nporpamme nporpamme | mporpammy
HeBo3MOXH | ey MHOTO [IOATOTOBKH. [IOATOTOBKH. MOJTOTOBKH, | TOATOTOBKHU.
3Hanus OCTh MECTO HErpyObIX JomyieHo JlomymieHo 6e3
OLCHAUTH rpyobie OLINOKH. HECKOJILKO HECKOJILKO OLIHOOK.
HOJHOTY OIIUOKH. HerpyOobIx HECYILIECTBEHH
3HAHUH ommboK BIX OIIUOOK
BCIIC/ICTBHUE
oTKa3a
oOyuarorier
ocs OT
oTBeTa
OtcyrctBue | Ilpu IIponemoncr | ITpopemonctp | Ilpogemonctp | IIpomemonct | IlpomeMoHCT
MUHHAMAJIbH | PElICHUH PHPOBAHEI UPOBaHBI BCE HUpPOBAHBI BCE | PHPOBAHEI PHUPOBAHBI
BIX YMEHHI . | CTaHJAPTHBI | OCHOBHBIE OCHOBHBIE OCHOBHBIE BCEC BCE
HeBo3moxH | X 33124 He YMEHUSI. YMEHUSI. YMEHUSL. OCHOBHBIE OCHOBHbIE
0CTh npojeMOHCT | Perensr Perrens! Bce Perenst Bce YMEHWUSI, YMEHUSI.
OLICHHUTh PHPOBaHEI THUIIOBBIC OCHOBHBIE OCHOBHbBIE petieHsl Bce | PenieHsl Bce
HallUYue OCHOBHbIE 3aj1a4u C 337124 C 3a1a4H. OCHOBHBIE OCHOBHbIE
Ymenus YMEHH YMEHHUSI. HEerpyObIME | HErpyObIMHU BeimonHeHb 337124 C 3a/1a4H.
BCIIC/ICTBHE ommOKaMu. | OUIMOKaMH. BCE 3aJ[aHusl, B | OTJACIbHBIMU | BBIMONHEHBI
OTKa3a Hmemn BbinonseHs! | BbINogHEHBI HOJHOM HECYIIECTBE | BCE 3aaHus,
obyuaromer | MECTO BCE 3aJaHUsI | BCE 3aJaHHA, B | 0ObeMe, HO HHBIMHU B TIOJTHOM
ocst OT rpy0bie HO HE B MOJTHOM HEKOTOPEIE C HejoueTamMu, | o0beme Oe3
oTBETA OUTHOKH. MIOJTHOM o0OBeMe, HO HEJ0YEeTaMH. BBIIIOJHEHB! | HEIOYETOB
obBeme. HEKOTOPBIC C BCE 3aJ1aHus
HEJI0OYETaMH. B TIOJTHOM
o0Obeme.
Orcyrctue | IIpn Nmeercs IIponemonctp | IIponemonctp | IIpogemoncr | IlpomemoHCT
BIIAJICHUS pelieHun MHUHUMAJIbH | UPOBAHbBI HUPOBAHBI PHPOBAHbI pHUpoBaH
MaTepUalioM | CTAHJAPTHBI | BIA 6a3oBbIe 6a3oBbie HABBIKH TBOPYECKUI
Haptixu X 3a]1a4 He HaBBIKU HaBBIKH MOJXOJ K
HesosmoxkH | mposemoncr | Ha00p pn PEILEHHIO
0CTh PHPOBAHEI HABBIKOB JIUIsl | TIPU PEUICHUH | MPU PEIICHUH | PEIICHUU HeCTAHIAPTH
OLICHHTD 6a30BEIE pelieHust CTAHJAPTHBIX | CTAHAAPTHBIX | HECTAHAAPTH | piv 3anay
CTaHAAPTHBI | 337134 C 3aga4 6e3 BIX 33724




3a4TCHO

HaJMYUe HAaBBIKH. X 3a/1a4 C HEKOTOPBIMHU OLIMOOK U 6e3 omnbok
HABBIKOB HEKOTOPBIMHU | HEIOYEeTaMH HEJI0YETOB. u
Benencteue | VIMEH HE0YeTaMu HEI0YETOB.
OTKa3a MECTO
obyuatomer | TPyObIe
0Cs OT OLIHMOKH.
oTBeTa
HIkana oueHKH NpH MPOMEKYTOYHOM aTTEeCTAIMHA
Ounenka YpoBeHb NOAT0TOBKH
IIpeBocxoaHO Bce koMreTeHIMH (YacTH KOMIIETEHIINI), Ha pOpMHUPOBaHHE KOTOPHIX HAMpaBlIeHa
JMCIHUIUTHHA, cHOPMUPOBAHBI HA YPOBHE HE HUIKE (IIPEBOCXOIHO,
NPOJEMOHCTPHPOBAHBI 3HAHUS, YMEHUS, BIaJICHHS 110 COOTBETCTBYIOIINM
KOMIICTCHIIMSAM Ha YPOBHE, BBIIIE IPEIYCMOTPEHHOT'O POrpaMMOii
OTnu4HO Bce xomnereHIM (4acTH KOMIETEHIMH), Ha ()OPMUPOBaHHE KOTOPHIX HalpaBieHa

JUCIMIIIIMHA, CCI)OpMI/IpOBaHBI Ha YpOBHC HC HMIKC «OTJIWYHO», IIPHU 3TOM XOT:A OBI
OJIHA KOMIICTCHIIUA Cq)OpMPIpOBaHa Ha YPOBHC «OTJIMYHO»

OyeHb XopoIo

Bce xomnerennun (4acTn KOMIIETEHNHIT), Ha ()OPMUPOBAHUE KOTOPHIX HAINpaBiICHA
JVCIUIUINHA, ¢(POPMHUPOBAHBI HA YPOBHE HE HI)KE «OUEHb XOPOIIIO», IIPH 3TOM XOTS
ObI 0/THa KOMIIETEHINS c(hOPMHUPOBAHA HA YPOBHE «OUCHB XOPOIIIO»

Xopomio

Bce xomneTeHIM (YacTH KOMIIETEHIMH), Ha ()OPMHUPOBAaHNE KOTOPHIX HAIpaBiIeHa
JUCIUTUIMHA, c(DOPMHUPOBAHEI Ha YPOBHE HE HIDKE «XOPOIIO», TPH 3TOM XOTS ObI
0JTHa KOMIETeHIUs c(h)OPMUPOBAaHA HA YPOBHE «XOPOIIO»

YZ[OBJ'ICTBOPI/ITCJ'IBHO

Bce xomnereHnuu (4acTu KOMIIETEHIN), Ha (JOPMHUPOBAHME KOTOPHIX HAIpaBJICHA
JHMCIUTUIMHA, C(OPMUPOBAHBI HA YPOBHE HE HIDKE «yJOBJIETBOPHUTEIHHOY, IIPH 3TOM
XOTs ObI 0JTHa KOMIIETEHIINS cpOPMHUPOBAHA HA YPOBHE «yIOBJIECTBOPHTEIHLHO

HC 3a4TCHO

HeynosnerBopurenbHo

Xots Obl ofHa KOMIeTeHnus: c(hOPMHUPOBAHA Ha YPOBHE «HEYZOBIECTBOPUTEIHHON,
HH OJTHa U3 KOMIIETEeHIINH HE COPMHUPOBAHA Ha YPOBHE «ILIIOXO»

IInoxo

Xorts OBl O1Ha KOMIIETEHINS COPMUPOBAHA HA YPOBHE «IIJIOXO0»

5.2. TunosBsble KOHTPOJIbHBIC 3aIaHUA WM UHBIC MaTEepUaJIbI, HCO@XOIII/IMBIC AJId OHCHKH

pe3yJIbTaToB 00y4eHu st

Bonpocsi

Koo ¢opmupyemoii
KOMnemenyuu

1. Onucanue nepeMeHHOro 3JIeKTPOMArHUTHOTO MOJIS B 001IEM
ciyuae. [luddepeHnmanbHble ypaBHEHHs] BTOPOTO MOPSAKA JUTS
AEKTPUYECKOTO U MAarHUTHOT'O TIOJIEH.

I1K-3

kanuOpoBku JlopeHna.

2. Onrcanue NepeMEeHHOro MEKTPOMAarHUTHOTO TOJIS C
MTOMOIIBIO CKAJISIPHOTO M BEKTOPHOTO IMMOTEHITNAJIOB. Y CIIOBHE

IK-3

3. BosiHOBBIE ypaBHEHHU [UIsl ToTeHIManoB. Bektop 'epua.
MarsHuTHbIE TOTEHIIUAIIBI.

[1K-3




4. I'apmonndeckue npoiecchbl. KommekcHas 3anvch noJjiei u
ypaBHeHU Makceiuia. KomriekcHas quaaekTprudecKkast
npoHUIaeMocTh. CBsI3b KOMIUIEKCHBIX IMOJIEH C MOTEHIMAIaMHU.

[1K-3

5. KommnekcHas teopema [loitHTHHTA.

I1K-3

6. Teopema eqMHCTBEHHOCTH PELIEHUS ypaBHEHU MakcBeiia
JUIS TAPMOHUYECKUX MOJICH.

[K-3

7. KBazucrannoHapHble MPOLECCHl B MPOBOISIINX CPEAax.
PacnipesienieHre epeMEeHHBIX T0JIeH U TOKOB B ITPOBOJISIIIEM
nosrynpoctpancTBe. CKUH-3(DPEKT.

[1K-3

8. I'panmynsble ycnoBus JIeoHTOBHYA. DHEPreTUUECKUE
COOTHOILIEHUS NP CKUH-dPdeKTe.

[1K-3

9. KBa3zucrarmonapHbie IpoLEcChl B KBa3UJIMHEHHBIX LETISIX C
COCPENOTOYECHHBIMU NTapaMeTpaMu. Bo3MoOKHOCTH
peHeOpeIKEeHNs 3ana3IbIBaHueM Mepeaadn B3auMOJICHCTBUS U
BBIJICIICHUE 30HbI KBA3UCTATHKU.

[K-3

10. 3akonsl Kupxroda amns nemneii ¢ nepeMeHHBIMH TOKaMHU.

I1K-3

11. OnHOpOAHBIE MIIOCKUE BOJIHBI B HEMOTJIOLIAIOIIEH
M30TPOIHOM cpefe. JIucrnepCcuOHHOE COOTHOLIEHHUE.
[lonsgpuzanys BoiHbI, JJIMHA BOJIHBI, (pa30Basi CKOPOCTb,
XapaKTepUCTUUECKUN UMIIEAHC, TUIOTHOCTh IOTOKA YHEPTHH.

I1K-3

12. HeogHOpoJHBIE TIOCKHUE BOJHBI B HETIOTIOIIAIOIIEH
U30TPOMHOM cpefie (BOJTHBI C KOMIUIEKCHBIM BOJTHOBBIM
BekTopoM). [lucnepcuonnoe cootHouenue. [lonspuzamnus
BOJIHBI, JITTHHA BOJIHBI, ()a30Basi CKOPOCTh, TIOTIEPEUHBII
XapaKTePUCTUIECKUN UMITEJIAaHC, TUIOTHOCTh TTOTOKA SHEPTHH.

I1K-3

13. TI0ocKkue BOJIHBI B MOTJIONIAIOIIEH M30TPOITHOM Cpejie.
BI)Ipa)KCHI/IC JJI KOMIIJIEKCHOT'O BOJTHOBOT'O YK CJia TP HAJTMYINHN
MOTJIOIIECHHUS.

IK-3

14. HeogHopoaHas TIIOCKask BOJIHA KaK CYNEPIO3ULUS ABYX
OJTHOPOJHBIX IIIOCKUX BOJH. [lonsipu3anus nosis, ATuHa BOJIHBL,
(a3oBast CKOPOCTh, MONEPEUHBIH XapaKTePUCTHUECKHIA
UMIIEIAHC, TUIOTHOCTh TOTOKA SHEPTHH.

I1K-3

15. IlpencrapiieHne mMoJs AIEKTPOMArHUTHOTO BOJIHOBOTO ITyYKa
B BU/JIE CYNIEPIIO3UIINN OTHOPOIHBIX IIJIOCKUX BOJIH.
KBaznontnuecknii my4ok. 30Ha reOMETPUYECKOM ONTUKU. 30HA
Openens u qudpdy3MoHHAS 30HA.

I1K-3

16. M30TponHbIe cpeabl ¢ BpeMeHHOM nucnepcueid. CBs3b MEXITy
MHAYKIHMEN U HaPSYKEHHOCTBIO MOJI. DHEPIUs MOJIs B CPELE C
BPEMEHHOH JAMCIIEPCHUEN.

[1K-3

17. PactipocTpaHeHHE HMITYJIbCHOTO CUTHAJIA B CPELIE C
BPEMEHHOU aucriepcueil. ['pynmnoBas CKOpOCTb.

I1K-3

18. uddysnonHoe ypaBHeHue AJsi OTHOArONIECH UMITYJIbCA B
cpelie C BpeMEHHOM nucrnepcreil. PacibiBaHre UMITyNbca IPH
pacmpoCTpaHEHHH.

I1K-3

19. HopManbHO€ naieHue MI0CKOW BOJIHBI HA IUIOCKYIO TPAHUILY
pasnena AByx cpen. Beipaxenus mist K03 HUIIMESHTOB

[1K-3




OTPaXEHUSI U TTPOXOXKICHHUSL.

20. ®opmyna nepecueta umnenanca. Koapdumment orpaxenuss | [1K-3
OT TUTOCKOTIAPAJUIETBHOM TTACTHHBI.

21. 3aKOHBI OTPaKEHUS U MIPEIOMIIEHHUS IIJIOCKUX BOJIH Ha [1K-3
IUIOCKOM TpaHMIIe pa3zelia ABYX OJHOPOIHBIX Cpel (3aKOH

Cuens).

22. HakyioHHOE NaJIeHUe TUIOCKUX BOJIH Ha IJIOCKYIO TPaHUILY I1K-3

paszzena AByX cpel. Boipakenus koddUIUEHTOB OTpaXeHHs U
MIPOXOXKACHUS Yepe3 MONepeyHbIe BOJHOBBIE UMIIEAAHCHI

(bopmynsr Dpenens).
23. Do dexr bprocrepa. Yron bprocrepa. IK-3
24. [lonHoe BHyTpeHHee oTpaxeHue. Bo3HUKHOBEHUE IK-3

HCOOAHOPOAHBIX INIOCKUX BOJIH IIPH ITOJTHOM OTPAKCHHUH.

25. ®ynkuusa ['puna HeogHOPOIHOTO BOMHOBOTO ypaBHeHus nmpu | [1K-3
MIPOU3BOJILHON 3aBUCHMOCTH OT BPEMEHH.

26. ®ynkuusa ['puna u ob1iiee pereHre HeOAHOPOIHOTO TIK-3
BOJIHOBOT'O YPaBHEHHUSI MPY TAPMOHUYECKON 3aBUCUMOCTH OT
BpeMeHu. [IpecTaBienne BEKTOPHOTO MOTEHIIMAIA B BUJIE
WHTErpajia mo 00J1acTH KCTOYHUKOB. Y CIIOBUE U3ITyUCHHUS.

27. O61ee penieHrue HeOTHOPOTHOTO BOTHOBOTO ypaBHeHus pu | [1K-3
IPOM3BOJILHOM 3aBHCUMOCTH OT BpemeHH. [IpencraBnenne
NOTCHIIMAJIOB B BHJIE HHTETPAJIOB MO 00JIACTH HCTOYHUKOB.

28. DneMeHTapHbIN dNIeKTpudeckuii BuOpaTop (aumnomns ['epia). I1K-3
O61ee BelpaxkeHue Juist nosist u3nnydenus. CTpykTypa mosis B
KBa3UCTATHYECKOW U BOJTHOBOM 30HAX.

29. lmarpaMMa HarpaBJI€HHOCTH U3TyYEHHUS 110 MOIIIHOCTH. IK-3
ConpoTUBJICHHE U3ITydeHUs. BhIpaKeHHsI ISl THarpaMMbI
HAINPaBIEHHOCTH, TOJTHOW MOIIIHOCTH U3ITy4EHUS U
COTIPOTUBIICHUS U3TYUSHUS IIEMEHTAPHOTO YJIEKTPUUECKOTO

BUOpaTopa.
30. DneMeHTapHbIN MarHUTHBIA JUMOJb. I1K-3
31. OOuiee nmpencTaBiIeHUE OIS U3JTyUYE€HUS TPOU3BOIBHON IK-3

CHUCTEMBI 3aJJaHHBIX TAPMOHUYECKUX TOKOB B JIaJIbHEH 30HE.
Bexkrop n3ny4yeHus.

32. OCHOBHBIE XapaKTEPUCTUKN HAPABICHHOCTU U3Iydarolien [1K-3
CHCTEMBI (narpaMma HampaBIeHHOCTH, KO PUITMEHT
HaIpPaBJIEHHOI'O JEHCTBUS).

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE O0ecTevyeHne TUCHMILTHHBI (MO1YJIA)

a) OCHOBHas JuTeparypa:

1. Huxonwsckuit B. B., Hukonbckas T. . - DnexkrpoanHaMuka 1 pacipoCTpaHEHUE PATUOBOJIH:
[yae0. mocoOue s paauoTeXH. CrienuaabHOCTel By30B]. - M.: Hayka, 1989. - 543 c.

2. Baiinmreiin JI. A. - DnexkrpoMarHuTHbIie BOJIHBL. - M.: Pagno u cBs3b, 1988. - 440 c.

3. Jlanpay, JI.J. Teopernueckas ¢pusuka. T.8 DnekTpoaruHaMuKa CIIOMIHBIX Cpel. [DIeKTPOHHBIN

pecypc] / JLJ. Jlannay, E.M. Jludmun. — Dnekrpon. nan. — M. : ®uzmarnut, 2005. — 656 c. —



Pexxum noctyna: http://e.lanbook.com/book/2234 — 3aru. ¢ skpana.

4, backakos C. U. - OCHOBBI 2JIEKTPOUHAMUKHU: [y4uel. mocodue s paiuOTEXH. CIeIHAIBHOCTEN
BY30B]. - M.: CoBerckoe paauo, 1973. - 248 c.

5. lNonbamrreitn JI. /1., 3epHoB H. B. - DnekTrpoMaruutHbie 1o U BoJiHbL. - M.: CoBeTcKoe paiuo,
1971. - 662 c.

6. Tamm, 1.E. OcHOBBI TeOpHUH 3JEKTPUUYECTBA. [ DNEKTPOHHBINA pecypc| — DIEeKTpoH. AaH. — M. :
Oduzmatiut, 2003. — 616 c. — Pexxum gocryma: http://e.lanbook.com/book/2333 — 3aru. ¢ skpana.

7. Iunenenoypr, B.b. COopHUK 337124 110 AIEKTpOAMHAMHUKE. [ DNeKTpoHHBIH pecype] / B.b.

luneaendypr, M.A. Muiep. — DnekTpoH. nad. — M. : @usmatiut, 2001. — 163 ¢. — Pexum
nocryna: http://e.lanbook.com/book/48209 — 3ari. ¢ skpaHa.

0) TOTOJIHUTEIbHAS JTUTEPATYpa:

1. Hxekcon [l. - Kimaccuueckas snexkrpogunamuka. - M.: Mup, 1965. - 702 c.
2. [TanoBckuit B., ®ununc M - Kiaccuueckas snekrpogunamuka. - M.: @usmarrus, 1963. - 432 c.
3. barpirun, B.B. COopHuk 3a/1a4 110 3J1€KTPOIMHAMUKE U CIIELIUaIbHOW TEOPUU OTHOCUTEIBHOCTH.

[DnexTponnsiii pecypc] / B.B. barbirun, M.H. Tonteirun. — Dnextpon. gan. — CII6. : Jlanp, 2010. —
480 c. — Pexum nocryna: http://e.lanbook.com/book/544 — 3ari. ¢ skpaHa.

4. Tepneukwuit A. I1., Peibakos FO. I1. - DnexTpoaunamuka: [y4ueb. mocodue s Gpus.
crienuagbHOCTER YH-TOB]. - M.: Boicmas mkomna, 1990. - 351, [1] c.

7. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

[Tomemienust mpencTaBiasAslOT €000 ydeOHbIE ayIUTOPUM JJs IHPOBEAEHUS YUEOHBIX 3aHATHH,
IPEyCMOTPEHHBIX IPOrpaMMOM, OCHAlICHHbIE OOOpYJOBaHHEM U TEXHUYECKHMHU CpeICTBaMU
o0y4yeHMs: ClleUaTu3upoBaHHas MebOesb, JEMOHCTPALMOHHOE 00OpYyJOBaHUE M Y4eOHO-HArJIsIHbIE
nocobusi, oOecrneyuBarolMe TEeMaTHMUECKUE WJUIIOCTPAllMM, COOTBETCTBYIOLIME Iporpamme
JVCLIUTUIMHBL.

[Tomemienust g caMOCTOATENbHON PabOTHl O0Y4AOIIMXCS OCHAILIEHbl KOMITBIOTEPHOM TEXHHMKOW C
BO3MOXHOCTBIO MOAKIIOYeHHU K ceTh "HMHTepHer" u oOecreueHbl JOCTYNIOM B 3JEKTPOHHYIO
MH(}OPMaLMOHHO-00pa30BaTENbHYIO CPENY.

[Tporpamma cocraBneHa B cootrBerctBuu ¢ TpedoBanusmu OI'OC BO mo cnenmansroctu 10.05.02
«MadopmarrionHas 6e30MacHOCTh TEJIEKOMMYHUKAIIMOHHBIX CHCTEM.

ABtop(s1): FOpacosa H.B.
Peuensent(s1): ['aBpunenxo B.I'.

3asenyroumii kadenpoit: Kyapun A.B.

[IporpamMma onobpeHa Ha 3acelaHuu METOJUYECKONH KOMUCCHH
pamuodusnueckoro gakynprera ot 23.03.2021, mpotokon Ne 02/21.



